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学位論文内容の要旨
Inthisthesis,first,weproposethealgoritlmsfortheaccesspoint(AP)alocationproblemandthe
dynamicchannelassignmentProblemfordependablewirelessmeshnetworks･WestartthisthesisbyglVlng
anoverviewaboutthewirelessInternet-accessmeshnetworksandtheadoptednetworkmodel.Then,in
Chapter3,WeformulatetheAPalocationproblemforthedependableWIMNETtoendurelink/APfailures,
andpresentitstwoIStageheuristicalgoritlm composedoftheinitialAPalocationasthegreedystage,and
theAPalocationoptlmizationwiththeassociationhostoptimizationastheimprovementstage.Our
algorithmfindstheAPalocationwheretheconnectivitybetweentheGWandthehostsaremaintained,even
ifonelink/APisfailed.Theefectivenessofthisapproachisverifiedthroughnetworksimulationsuslngthe
WIMNETsimulator.Insimulationresults,thedependabilitylSactualyrealizedwithasmalnumberof
additionalAPsandthenetworkperformanceisnotdegradedforonelinkoroneAPfault.A洗erthat,in
Chapter4,Wefわrmulatetherouteavailability(RA)indextoestimatethecertahtyofcom ectionsbetween
hostsandtheInternetgatewayundersomeprobabilities.Theefectivenessofourproposalisverifledthrough
simulationsinthreenetworkinstances.Inchapter5,Wefわrmulatethedynamicchannelassignment(DCA)
problemandaDCAteclmiquethroughmodificationsofourexistingstudyfortheflXedchannelassignment
(FCA)problem･Wenewlydefineadecisionfunctionforthechannelreassignment.Ourtechniqueisdivided
intotwostages,theinitialstageandthedynamicstage.Theslgnificantperformanceimprovementisobserved
byapplyingourDCAtechniqueovertwonetworkinstances.InChapter6,wesurveysecuremulti-hop
routingprotocolstoincreasetheavailabilityandsurviVabilityofthewirelessmeshnetwork.Thischapter
coversrelevantsecuritygoalsforWIMNETanditssecurerouting･Then,secureroutingobjectivesof
WIMNETaresurrmarized,andthepossibleatacksareilustrated.Finaly,weconcludethisthesiswithsome
researchproposalsandopenissuesforourfuturestudies.
The applicant studied two important optimization problems to realize dependable wireless mesh networks,
namely the dependable access point allocation problem and the dynamic channel assignment problem.
First, she formulated the dependable access point (AP) allocation problem to endure link!AP failure of the
network, and presented its two-stage heuristic algorithm that is composed of the initial AP allocation (greedy
stage) and the AP allocation optimization with the association host optimization (improvement stage). The
algorithm finds the AP allocation where the connectivity between the Internet gateway and the hosts are
maintained, even if one link!AP is failed. The simulation results show that the dependability is realized with
a small number of additional APs and the network performance is not degraded even for one link or one AP
fault.
Then, she introduced the route availability (RA) index to estimate the certainty of connections between
hosts and the Internet gateway under some probabilities for the dependable AP allocation problem. The
simulation results verify the validity of the proposed RA index.
Finally, for the dynamic channel assignment (DCA), she modified an existing fixed channel assignment
(FCA) by introducing a newly decision function for the channel reassignment. The simulation results show
that the significant performance improvement is observed by applying the DCA technique over two network
instances.
From the overall evaluation of the thesis, the applicant has satisfied the qualification condition for the
doctor degree in Engineering from Graduate School of Natural Science and Technology at Okayama
University.
